Temperature-dependent permeability of large unilamellar liposomes.
The temperature-dependent drug leakage from liposomes composed of dipalmitoylphosphatidylcholine and dipalmitoylphosphatidylglycerol (4:1, by weight) was studied. Experiments were performed in Hepes buffer and 50% fetal calf serum. Large unilamellar liposomes were formed by the reverse phase evaporation process and extruded through a series of polycarbonate membranes with pore sizes of 0.4, 0.2, 0.1 and 0.08 micron. The release of the water soluble radioisotopes cytosine 1-beta-D-[3H]arabinofuranoside and [3H]inulin from the aqueous compartment of these liposomes was measured as a function of time and temperature. Both radioisotopes were released at temperatures near 42 degrees C, the solid-to-liquid-crystalline phase transition temperature of these lipids. The percent drug release decreased as the size of the liposomes was reduced. This effect was more pronounced in Hepes buffer than serum. The release of both radioisotopes was greatest at 40 degrees C in Hepes buffer and at 43 degrees C in 50% fetal calf serum. In addition, the rate of drug release was much faster in serum than in buffer. These results suggest that different drug release processes are occurring in buffer and in serum.